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( ( ) )
$M^{\tau}$
$L=\sqrt{2}A_{2}$ VOA $V_{L}$ (A2 A2
VOA lattice VOA ). $M$ $V_{L}$
$(L( \frac{1}{2}, \mathrm{O})\otimes L(\frac{7}{10},0))\oplus(L(\frac{1}{2}, \frac{1}{2})\otimes L(\frac{7}{10}, \frac{3}{2}))$
. $\tau$ $V_{L}$ 3 $A_{2}$ 3. $M^{\tau}$ $M$ $\tau$
12 ( )
: $M^{\tau}=W$ $W$ $W_{3}$ $M^{\tau}$
Virasoro element $\omega$ weight 3 $J$ 2 (weight [ 2.1
)
$\Phi$
: $W$ Zhu $A(W)$ 20 .
2
VOA $V$ ( ) Zhu $A(V)$
Zhu $A(M^{\tau})$ 20 20 $M^{\tau}$
$M^{\tau}\neq W$ , $A(W)$ 20
16-2
112
: $W$ Zhu $A(W)$ 20 .
$\mathfrak{n}$
: 0element $I$ $\mathrm{C}[x, y]/I$
T 20 $x$ $\omega$ $y$ $J$ $I$
I $[]_{\llcorner}$’
. $A(W)\cong \mathrm{C}[x, y]/\mathrm{I}$ , I 0element $\mathrm{K}\triangleright$. $u$ singular vector $U(W)$ $W$ universal enveloping mlgebra $U(W)u$
0element $U(W)=U(W^{-})\otimes U(W^{0})\otimes U(W^{+})$ $U(W^{-})$
13
$\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ ‘
. 4 (singular vector $u,$ $J(-1)u,$ $J(-2)u,$ $J(-1)(-1)u$) { 4 0element }









1. vector space $U(W^{-})1$
{ $L(-m_{1})\cdots L(-m_{\mathit{8}})J(-n_{1})\cdots J$(-n l $|$
$m_{1}\geq\cdots\geq m_{s}\geq 2,n_{1}\geq\cdots\geq n_{t}\geq 3\}$ .
2. $u\in U(W^{-})1$ singular vector $m\geq 1$ $L(m)u=0\backslash$




$[L(m), L(n)]$ $=$ $(m-n)L(m+n)+ \frac{m^{3}-m}{12}\mathrm{c}\delta_{m+n,0}$ ,
$[L(m), J(n)]$ $=$ $(2m-n)J(m+n)$ ,










[ $k$ $v$ weight $L(0)v=kv$
5. vector weight
$L(-m_{1})\cdots L(-m_{\epsilon})J(-n_{1})\cdots J(-n_{t})1$ weight $m_{1}+\cdots+m_{\epsilon}+n_{1}+\cdots+n_{t}$
$\text{ }$ singular vector weight
{ singular vector singular vector weight
weight $k$ $L(m),$ $m\geq 1$ $J(n),$ $n\geq 0$ [
1. weight $k$ $b$ $L(m)b$
2. weight $k$ $b$ $J(n)b$
3. $b$ $u$ $L(m)u=0$ $J(n)u=0$
weight $k$ singular vector $u$



















a2 $L(-2)$ $\mathrm{b}6$ $J(-6)$
2.2 Zhu
Zhu 0element 0
element singular vector $u$ $U(W^{-})u$ $u$ $J(n)$
$U(W^{-})1$ Zhu
$v$ Zhu $[v]$ ( $\omega$ Virasoro , $J$ weight 3
)
$[L(-m)v]$ $=$ $(-1)^{m}(m-1)[\omega][v]+(-1)^{m}[L(0)v]$ ,
$[J(-n-4)v]$ $=$ -3[J(-n-3)v]-3[J(-n-2)v]
$-[J(-n-1)v]$ for $n\geq 0$ ,
$[J(-3)v]$ $=$ $[J][v]-2[J(-2)v]-[J(-1)v]$
$u,$ $J(-1)u,.$ . 0element
$[\omega]$ $x_{\text{ }}[J]$ $y$ Zhu $A(W)$ 2
$\mathrm{C}[x, y]/\mathrm{I}$ I 0element
$<[u]>$ $\subset$ $<[u],$ $[J(-1)u]>$
$\subset$ $<[u],$ $[J(-1)u],$ $[J(-2)u]>$
$\subset$ $<[u],$ $[J(-1)u],$ $[J(-2)u],$ $[J(-1)J(-1)u]>$
$<[u],$ $[J(-1)u],$ $[J(-2)u],$ $[J(-1)J(-1)u]>$ J
I $=$ $<[v]|v\in U(W)u>$














































$(0, 0)$ (8/5, 0)
(1/2, 0) (1/10, 0)
$(2, 12\sqrt{-3})$ $(2, -12\sqrt{-3})$
$(3/5, 2\sqrt{-3})$ $(3/5, -2\sqrt{-3})$
$(1/9, (14/81)\sqrt{-3})$ $(1/9, -(14/81)\sqrt{-3})$
$(1/9+ 2/3, (238/81)\sqrt{-3})$ $(1/9+2/3, -(238/81)\sqrt{-3})$
$(1/9+ 4/3, (374/81)\sqrt{-3})$ $(1/9+4/3, -(374/81)\sqrt{-3})$
$(2/45, (4/81)\sqrt{-3})$ $(2/45, -(4/81)\sqrt{-3})$
$(2/45+1/3, (22/81)\sqrt{-3})$ . $(2/45+1/3, -(22/81)\sqrt{-3})$




$[2187y^{2}+30976,45x-32],$ $[y^{2}+432, x-2]$ ,
$[2187y^{2}+139876,9x-13],$ $[2187y^{2}+16,45x-2]$ ,
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